A sign pattern is a matrix whose entries are from the set {+, −, 0}. For a symmetric sign pattern A of order n, the inertia set of A is the set of inertias of all real symmetric matrices with the same sign pattern as A. The purpose of this paper is to characterize the inertia sets of symmetric star and nonnegative symmetric tridiagonal sign patterns.
Introduction
A matrix whose entries are from the set {+, −, 0} is called a sign pattern matrix (or sign pattern). We denote the set of all n × n sign patterns by Q n . For a real matrix B, by sgn(B) we mean the sign pattern in which each positive (respectively, negative, zero) entry of B is replaced by + (respectively, −, 0). If A ∈ Q n , then the sign pattern class of A is defined by If S ∈ Q n is a diagonal sign pattern, each of whose diagonal entries is + or −, then S is called a signature pattern. A sign pattern P is called a permutation pattern if exactly one entry in each row and column is equal to +, and all other entries are 0. A signature similarity on a pattern A ∈ Q n is defined as a product of the form SAS, where S is a signature pattern. A permutation similarity on a pattern A ∈ Q n is defined as a product of the form P T AP , where P is a permutation pattern.
For a symmetric sign pattern A ∈ Q n , by G(A) we mean the undirected graph of A, with vertex set {1, . . . , n} and (i, j ) is an edge if and only if a ij / = 0. We say that a collection of edges is independent if their vertex sets are mutually disjoint. A sign pattern A ∈ Q n is a symmetric tree (respectively, symmetric star) sign pattern if A is symmetric and G(A) is a tree (respectively, star), possibly with loops. If A is a symmetric sign pattern, we define smr(A), the symmetric minimal rank of A by
Similarly, the symmetric maximal rank of A, SMR(A), is
Little is known about the inertia sets of sign patterns. In [1] , the authors obtained several characterizations of the symmetric sign patterns that require unique inertia. In [2] , the authors gave an inertially arbitrary sign pattern. In [3] , the authors investigated the nonnegative symmetric tridiagonal sign patterns, characterizing the inertia sets of nonnegative symmetric tridiagonal sign patterns with all + diagonal entries or all zero diagonal entries. The purpose of this paper is to characterize the inertia sets of symmetric star and nonnegative symmetric tridiagonal sign patterns completely.
Lemmas
Lemma 2.1 [3] . 
Proof. There are real symmetric matrices B 1 , B 2 ∈ Q(A) such that i(B 1 ) = (r, s, 0) and i(B 2 ) = (r + 1, s − 1, 0). Consider the convex combinations C(t) 
Inertia sets of symmetric star sign patterns
In this section, we consider symmetric star sign patterns A that possibly have some nonzero diagonal entries. Up to permutation similarity, signature similarity, and negation, a symmetric star sign pattern A of order n (n 3) has the following form
where each diagonal entry is +, −, or 0.
Lemma 3.1 [1] . Up to permutation similarity, signature similarity, and negation, an n × n symmetric star sign pattern A of form (1) requires unique inertia if and only if the diagonal of A has one of the following three forms
where * can be +, −, or 0. So far, we have characterized the inertia sets of symmetric star sign patterns completely.
Inertia sets of nonnegative symmetric tridiagonal sign patterns
Consider the n × n (n 3) nonnegative symmetric tridiagonal sign pattern
where each diagonal entry is 0 or +. Clearly, smr(A) n − 1, and i 0 (B) 1 for any B = B T ∈ Q(A). In this section, we give the inertia sets of these sign patterns. We need the following notation. Let A = (a ij ) be an n × n nonnegative symmetric tridiagonal sign pattern of form (2). If i is odd (even), then we say that a ii is in an odd (a even) position, or a ii is an odd (a even) diagonal entry. If i < k, we say that the diagonal entries a ii and a kk are in ascending positions. Let a ii and a jj be two + diagonal entries of A with i < j. If i is odd, and j is even, then we say that a ii and a jj are in odd-even ascending positions, or a ii and a jj are odd-even ascending + diagonal entries. Let a ii , a jj and a kk be three + diagonal entries of A with i < j < k. If i and k are odd, and j is even, then we say that a ii , a jj and a kk are in odd-even-odd ascending positions, or a ii , a jj and a kk are odd-even-odd ascending + diagonal entries.
We say that a ii and a jj form one pair of strict odd-even + diagonal entries, if a ii and a jj are odd-even ascending + diagonal entries, and there is no l (i < l < j) such that a ll is a + diagonal entry. We now begin to characterize the inertia sets of n × n symmetric tridiagonal sign patterns of form (2) . We first prove some useful lemmas.
Lemma 4.1 [3] . For the n × n nonnegative symmetric tridiagonal sign pattern A of form (2), we have the following. 
Lemma 4.2. Let n be even. For the n × n nonnegative symmetric tridiagonal sign pattern A of form (2), if there is exactly one pair of strict odd-even
Proof. From Lemma 4.1(a) and (b), the (n − 1) × (n − 1) block-diagonal sign pattern obtained by deleting the row and column which contains the even + diagonal entry of the one pair of strict odd-even + diagonal entries has unique inertia 
Proof. By Lemma 4.1(b), the (n − 1) × (n − 1) block-diagonal sign pattern obtained by deleting the row and column which contains the even + diagonal entry of the one pair of strict odd-even + diagonal entries has unique inertia ( The following four theorems give the inertia sets of n × n symmetric tridiagonal sign patterns of form (2) . The first theorem is clear from Lemma 4.1, and we omit the proof. 
